PROTOCOL FOR PH AND MOTILITY MONITORING A purpose built manometric assembly which incorporated two sleeve sensors for concurrent monitoring of lower and upper oesophageal sphincter pressures was passed transnasally without the aid of sedation after a three hour fast. Side holes monitored gastric, oesophageal body, and pharyngeal pressures (Fig 1, see below) . Distal oesophageal pH was monitored concurrently with a miniature intraluminal glass electrode. After positioning of the pH electrode and manometric assembly the child was allowed to settle and was then fed appropriately for age with formula or non-acid food such as sandwiches and milk. In the case of children fed formula, this was introduced into the stomach via the manometric assembly if they did not take their usual volume of feed orally. Monitoring of spontaneous patterns ofmotility and oesophageal pH was started at the end of the meal and continued for four hours with the children recumbent and unsedated.
RECORDING TECHNIQUE
Two manometric assemblies were built with different intersleeve distances to cope with the range of intersphincteric distances found in this age group. The nine lumen assemblies had an outer diameter of 3.5 mm. The arrangement of the two sleeves and seven side holes in each assembly is shown in Figure 1 . The oval cross section ofthe upper oesophageal sphincter sleeve segment of the assemblies was 5 5 mm by 3.5 mm. This cross section was chosen to position the upper oesophageal sphincter sleeve in either the anterior or posterior orientation.4 A low compliance pneumohydraulic pump was used to perfuse sleeves at 0.6 ml/min and the side holes at 0.3 ml/min except the pharyngeal side hole channel which was perfused at 0 The regular evaluation of the child's state of arousal and the interpretability of the tracings of upper oesophageal sphincter pressure allowed objective assessment of the child's tolerance to the recording procedure; 67% ofthe 12th minute samples were in categories A to C, indicating good tolerance ofthe procedure (Fig 3) . In The resting tone of many striated muscles is also increased during states of arousal and it seems that the upper oesophageal sphincter is no exception, especially in children.
We believe that the most promising approach to better definition of the patterns of upper oesophageal sphincter function associated with oesophagopharyngeal reflux is to monitor upper oesophageal sphincter pressure and capture motor events associated with spontaneous occurrence of oesophagopharyngeal reflux. Such an approach would allow recognition of both defective tone and abnormal reflex relaxation of an otherwise normally contracted sphincter. Our preliminary data suggest that the latter mechanism is more likely to be the cause of oesophagopharyngeal reflux." 4 The concurrent monitoring of pharyngeal and upper oesophageal body pressures provided continuous feedback on the adequacy of the sleeve position with the upper oesophageal sphincter. The sleeve length used proved more than adequate to cope with the range ofsphincter movement on the recording assembly, even when the child was restless (Figs 2 and 4) . Recording upper oesophageal sphincter pressure with the sleeve was made more demanding in this study by the need to combine this with simultaneous monitoring of oesophageal body, lower oesophageal sphincter, and gastric pressures. We thought that this was the only ethically acceptable approach to gathering experience with upper oesophageal sphincter manometry in children. The proportion of recording time during which technically successful dual sphincter measurements were made indicates that it is a highly efficient method for study ofthe integration of oesophageal motor function.
There are no data on the radial profile of upper oesophageal sphincter pressure in children. It is reasonable to assume, however, that this is asymmetric, since it has been a universal finding in animals2 and adults.'5 This asymmetry is considered to be due to the muscular anatomy of the upper oesophageal sphincter, which is little different in children compared with adults. If measures of basal upper oesophageal sphincter pressure are considered to be of physiological relevance it is important to control for the influence of radial asymmetry on the pressures recorded. The oval cross sectional shape of the sleeve used in the present studies resembles that of sleeves used in adults which have been shown to orient themselves consistently in the anterior or posterior position. 4 We consider it reasonable to assume that the sleeve was orientated if this manner in the children that we studied and that there was consequently adequate control for radial asymmetry of the upper oesophageal sphincter pressure profile.
The experience reported in the present study indicates that it is possible to build manometric assemblies that give a great deal of information simultaneously within overall dimensions that are well tolerated by unsedated children. We believe that the sleeve method holds considerable potential for definition of patterns of upper oesophageal sphincter function in children. Smaller diameter dual sleeve assemblies are being developed which will allow application of this methodology to children in the first three months of life. Since the children in the present study had suspected oesophageal or pharyngeal dysfunction these findings cannot be considered as necessarily representative of normal. It is not yet possible to predict how valuable upper oesophageal sphincter sleeve manometry will be as an aid to the diagnosis and management of swallowing disorders and oesophagopharyngeal reflux in children. Accurate normal data need to be gathered with ethically acceptable strategies and systematic sleeve measurements of upper oesophageal sphincter function need to be made in children with well defined disorders in order to evaluate the diagnostic value of sleeve manometry in this setting.
